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ATENT COOPERATION TRtr^FY 



PCT/SEOO/01109 



From the INTERNATIONAL BUREAU 



PPT 

IMU 1 IrlUA 1 lUnI Ur 1 nt rfkUUnUllMu 

OF A CHANGE 

(PCT Rule 92D1S.1 and 
Administrative Instructions, Section 422) 


To: 

HEDBERG, Ake 
Aros Patent AB 

S-751 45 Uppsala 

suIde 


Date of mailing (day/month/year) 
03 August 2001 (03.08.01) 


Applicant's or agent" s file reference 
P170PC00 


IMPORTANT NOTIFICATION 


International application No. 
PCT/SEOO/01109 


international filing date (day/month/year) 

30 May 2000 (30.05.00) 



1. 


The following indications appeared on record concerning: 

X the applicant the inventor the agent the common representative 


Name and Address 

SCANDITRONIX MEDICAL AB 
StSlgatan 14 
S-754 50 Uppsala 
Sweden 


State of Nationality 
SE 


State of Residence 
SE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person |^ the name |^ the address the nationality the residence 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 




Further observations, if necessary: 

Applicant box 1 deleted from record. NAFSTADIUS Peter now recorded as applicant/Inventor 
for all designated states. 


4. 


A copy of this notification has been sent to: 

"x] the receiving Office the designated Offices concerned 

1 the International Searching Authority the elected Offices concerned 
"x] the International Preliminary Examining Authority | [ other: 



The International Bureau of WlPO 


Authorized officer 




34, chemin des Colombettes 


Marie-Therese Priser 


1211 Geneva 20, Switzerland 





PCT/SEOO/01109 



MENT COOPERATION TRf TY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61 .2) 


To: 

Commissioner 

US Department of Commerce 

1 Inifarl QtotAc Pafrant anrl TrflHorYisrl^ 
L/niieu Olal6o raiCni onij 1 raUciTidiK. 

Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in itQ ranflpitv ^lACtpd Offinp 
III iio vaiaiowiif ao viwvi^iiJ v^iHV/o 


Date of mailing (day/month/year) 
07 February 2001 (07.02.01) 




International application No. 
PCT/SEOO/01109 


Applicant's or agent's file reference 

P170PC00 


International filing date (day/month/year) 
30 May 2000 (30.05.00) 


Priority date (day/month/year) 
09 June 1999 (09.06.99) 


Applicant 

NAFSTADIUS, Peder 



1. The designated Office is hereby notified of its election made: 

I X| In the demand filed with the International Preliminary Examining Authority on: 

06 December 2000 (06.12.00) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I j was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 

34, chemin des Colombettes 
• 1211 Geneva 20, Switzerland 



Authorized officer 

Catherine Massetti 



o 



PATENT COOPERATION TREA 

PCT 

INTERNATIONAL PRELIMINARY EXAMMAT 
(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
P170PC 


See Notification of Transmittal of International 1 
FOR FURTHER ACTION preliminary Examination Report (Form PCT/IPEA/416) 


International application No. . 
PCT/SEOO/ 01109 


International filing date (day/month/year) 
30.05.2000 


Priority date (day/month/year) 
09.06.1999 



International Patent Classification (IPC) or national classification and IPC7 
A 61 N 5/01, A. 61 B 6/04 



Applicant 

fscanditronix Medical AB et 



ai7 KSa45tedlu5.?ccU^ 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to thq applicant accordmg to Article 36. 



2. This REPORT consists of a total of _3_ 



sheets, including this cover sheet 



r-l This report is also accompanied by ANNEXES, i.e., sheets of the description, claims ^^"^^"^"l^?^^^^ 
I— I be^n tended and are th^ basis for this report and/or sheets containing rectifica^ns made before this Authonty 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand • 
06.12.2000 



Name and mailing address of the IPEA/SE 
Patent- och registreringsverket 
Box 5055 

S-102 42 STOCKHOLM 

Facsimile Nn 08-667 72 88 

Form PCT/IPEA/409 (cover sheet) (January 1998) 



Telex 
17978 
PATORBG-S 



Date of completion of this report 
18.10-2001 



Authorized officer 

Monika Bohl in/Els 

Telephone No 08-782 25 00 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
I PCT/SEOO/01109 



I. Basis f the rep rt 

\ . With regard to the elements of the international application:" 
the international application as originally filed 

the description: 

pages 



□ 



, as originally filed 
, filed with the demand 



□ 



pages 



, filed with the letter of 



the claims: 

pages 

pages 



, as originally filed 



, as amended (together with any statement) under article 1 9 

, filed with the demand 



pages 



, filed with the letter of 



I I the drawings: 
pages 



, as originally filed 
, filed with the d^aiid 



pages 



, filed with the letter of 



I I the sequence listing part of the description: 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2 With regani to .he language, all the elements marked above were available or furnished to this Authority in the language in which 
■ the international application was filed, unless otherwise '"di^^te? under ^.^^ 

These elements were available or furnished to this Authority in the following language ____ 

Q the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I — I the language ofpublicationofthe international application (under Rule 48.3(b)). 

H the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
I — ' or 55.3). 

3 With regard to any nudeotlde and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I j contained in the international application in written form. 

I — I filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 
I 1 furnished subsequently to this Authority in computer readable form. 

H statement that the subsequently furnished written sequence listing does not go beyond the disclosure m the 

I — I been fijmished. 
4. Q The amendments have resulted in the cancellation of: 

I I the description, pages ^ 

I I the claims, Nos. 

I I the drawings, sheet/fig 



and70.J7). 

" Any replacement sheet containing such amendments must be referred to under item I arui armexed to this report 



Form PCT/IPEA/409 (Box I) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
|pCT/SEOO/01109 



V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step r Indnstrial applicability; 
Citations and explanations supporting such statement 



1. Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Cited documents : . 

Dl US 4741015 A , 

D2 WO 8908269 Al 

D3 US 5751781 A 

D4 FR 25290BB Al 

D5 GB 1129653 A 

The documents cited in the International Search Report 
represent background art. 

The invention defined in claims 1-20 is not disclosed in any 
of these documents- 

None of the cited documents gives any indication towards the 
Claimed radiation gantry. No -levant combxnatxon of the cxted 
documents would lead a person skxlled xn the art 
invention defined in the claxms. 



Therefore, the invention defxned xn claxms 1-20 
is considered to involve an xnventxve step, 
considered to be industrially applxcable. 



is novel and 
It is also 



Fom PCT/IPEA/409 (Box V) (January 1998) 



PCT/SEOO/01109 



jp\TENT COOPERATION TR^^Y 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 
12 October 2001 (12.10.01) 



Applicant's or agent's file reference 
P170PC00 



To: 



HEDBERG, Ake 
Arcs Patent AB 
P.O. Box 1544 
S-751 45 Uppsala 
SUEDE 



IMPORTANT NOTIFICATION 



International application No. 
PCT/SEOO/01109 



International filing date (day/month/year) 
30 May 2000 (30.05,00) 



International publication date (day/month/year) 
14 December 2000 (14.12.00) 



Priority date (day/month/year) 
09 June 1999 (09.06.99) 



Applicant 

NAFSTADIUS, Peder 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand colunnn) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule T7.1 (a} or (b), 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisM*} appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
ortransmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
ofthe applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Prioritv date Prioritv application No. 

09 June 1999 (09.06.99) 9902163-6 



Countrv or regional Office 
or PCT receiving Office 

SE 



Date of receipt 
of priority document 

04Augu2000 (04.08.00) 



The international Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 



Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 



004366705 



PATENT COOPERATION T 




PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P170PC 


See Notification of Transmittal of International 

FOR FURTHER ACTION p^^ii^j^aiy Examination Report (Form PCT/IPEA/416) 


International application No, 
PCT/SEOO/01109 


International filing date (day/month/year) 
30-05.2000 


Priority date (day/month/year) 
09.06.1999 



International Patent Classification (IPC) or national classification and IPC? 
A 61 N 5/01, A 61 B 6/04 



Applicant 

Scanditronix Medical ABetal 



1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 3 



sheets, including this cover sheet 



□ TOs report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of die report 
Priority 

Non-establishment of opinion widi regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned stat^ent und^"Artible 35(2) with regard to novelty, inventive step or industrial applicabilitr. 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 


□ 


m 


□ 


iv 


□ 


V 


El 


VI 


□ 


VII 


□ 


vra 


□ 



Date of submission of the demand 
06 . 12 .2000 


Date of completion of this report 
18.10.2001 


Name and mailing address of the IPEA/SE 
Patent- odi registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATORBG-S 

FacsimilcNo. 08-667 72 88 


Authorized officer 

Monika Bohl in/Els 

Teleohone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1998) 



rib. 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SEOO/01109 



L Basis of the report 



1. With regard to the elements of the international application:* 
1^ the international application as originally filed 

I I the description: 



, as originally filed 



pages 

pages 



, filed with the demand 



, filed with the letter of 



I I the claims: 

pages 

pages 

pages ^ 

pages 



, as originally filed 



, as amended (together with any statement) under article 19 

, filed with the demand 



, filed with the letter of 



I I the drawings: 



, as originally filed 



pages 
pages 



, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages ^ 

p^es ^ 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international appiication was filed, unless otherwise indicated under this ^^f^- ^^ich is: 
These elements were available or famished to this Authonty m the follo^ong language 

I — I the language of a translation fiimished for die purposes of international search (under Rule 23.1(b)). 
I I the language ofpublicationofdie international application (under RMle48.3(b)). 

M the language of the translation famished for the purposes of international preliminary examination (under Rules 55.2 and/ 

• — ' or SS-Sl 

3 With regaKi to any nucleotide and/or amino acid sequence disclosed in die international application, the international 
preliminary examination was carried out on die basis of the sequence hsting: 

I [ contained in the international application in written form. 
I I filed togetiier widi die intemational application in computer readable form. 
j [ furnished subsequentiy to this Authority in written form. 
I I furnished subsequently to diTs Aufliority in ciomputer readable form. 

M The statement that the subsequently fiimished written sequence Usting does not go beyond die disclosure m die 

I — 1 ;r»t*>^eitir»Tial nnnlicarion as filed has been fiimished. . . , 



Q ^7^SZi^'£^:^^S:^r^^'^-t^ readable form is identical to the written sequence listing has 



international application as filed has been furnished. 
TTie statement t 
been fiimished. 

4. QjJ The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 



I I the drawings, sheet/fig 

. r-| ™s report has been established as if (some of) die amendments had not been made since tiiey have been considered to go 
3- LJ beyond die disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

* R^lacen,ent sheets y^hich have been fiimished to. the receiving Office in response to an ^'^'^^^^J^'^J^H^'^ '^""^ *° 
in this report as "originally filed" and are annexed to this report since they do not contam amendments (Rules 70.16 

and 70.17). 

** Any replacement sheet containing such amendments must be referred to un der item I and annexed to this nq>ort. 
Form PCT/IPEA/409 (Box I) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SEOO/01109 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-20 



1-20 



1-2Q 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 
Cited doc\iments: 

Dl US 4741015 A 

D2 WO 8908269 Al 

D3 US 5751781 A 

D4 FR 2529088 Al 

D5 GB 1129653 A 

The documents cited in the International Search Report 
represent background art. 

The invention defined in claims 1-20 is not disclosed in any 
of these documents. 



None of the cited documents gives any indication towards the 
Claimed radiation gantry. No relevant combination of the cited 
documents would lead a person skilled in 
.invent ion _ def in^^^ 



the art to the 



Therefore, the invention defined in claims 1-20 is novel and 
is considered to involve an inventive step. It is also 
considered to be industrially applicable. 



Foim PCT/IPEA/409 (Box V) (January 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/01109 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: A61N 5/01, A61B 6/04 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documenution searched (classification system followed by classification sy^ 

IPC7: A61N, A61B 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 

Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, >wilh indication, where appropriate, of the relevant passages 



Relevant to diaim No. 



US 4741015 A (PIERRE CHARRIER), 26 April 1988 

(26.04.88), column 1, line 6 - line 60; column 2, 
line 40 - column 3, line 4, figures; abstract 



WO 8908269 Al (ANALOGIC CORPORATION), 8 Sept 1989 
(08.09.89), figures; claims; abstract 



US 5751781 A (KEVIN J. BROWN ET AL), 12 May 1998 
(12.05.93), figures; clairrs; abstract 



1-20 



1-20 



1-20 



Further documents are listed in the continuation of Box C. 



See patent family annex. 



*■ Special categcnies of dted documents 

'A' document defining the general aate of the art whidi is not considered 

to be of particular relevance 
'E' crlier document but published on or after the intematianal filing date 

'L' do cum ail which may throw doubts on priority claim(s) or which is 
dted to establi^ the publication dale of another dtation or other 
spcdal reason (as spcdf5cd^ 

'O" document referring to an oral disdosure, use, exhibition or other 
means 

T" document published prior to the inteniatianal filing date but later than 
the priority date claimed 



*T' later docxmient publidied after the international filing date or priority 
date and not in conflict with the application but dted to understand 
the prindplc or theory undcriying the invention 

"X'' documot of particular relevance: the d aimed invention cannot be 
considered novd or cannot be considered to involve an inventive 
step vAim tht document is taken alone 

"Y" document of particular rdcvance: the daimed invention cannot be 
Canada^ to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
bang obvious to a person iddlled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



4 October 2000 



Date of mailing of the international search report 



1 0 -io- 20O0 



Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055. S-102 42 STOCKHOLM 

Facsimile No. + 46 8 666 02 86 



Authorized officer 
Monika Bohlin/MP 

Telephone No. + 46 8 782 25 00 



Form PCr/lSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/01109 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Ctation of document, vdth indication, where appropriate, of the rdevanl passages 



Relevant to daim No. 



FR 2529088 Al (MECANIQUE ET CONCEPTIONS 

INDUSTRIELLES MODERNES (MCIM)), 30 December 1983 
(30.12.83), page 2, line 21 - page 4, column 16, 
figures; claims 



GB 1129653 A (ARTASHES ERVANDOVICH ATOVMIAN ET AL). 
9 October 1968 (09.10.68), page 1, 
line 24 - line 82; page 3, line 24 - line 58, 
figures; claims 



1-20 



1-20 



Form PCr/ISA/210 (continuation of second sheei) (July 1992) 




INTERNATIONAL SEARCH REPORT 
Information on patent family members 


01/08/00 


Intematic 

PCT/SE 


inal application l^o. 

00/01109 


Patent document 
cited in search report 


Publication 
dale 


Patent family 
member(s) 


Publication 
date 



us - 4741015 A 26/04/88 NONE 



WO 



8908269 Al 08/09/89 



DE 


3855460 


D,T 


02/01/97 


DE 


3856008 


D,T 


15/01/98 


DE 


3856009 


D,T 


15/01/98 


DE 


3856010 


D.T 


08/01/98 


DE 


3887333 


D.T 


19/05/94 


EP 


0357732 


A,B 


14/03/90 


EP 


0579032 


A.B 


19/01/94 


EP 


0579033 


A.B 


19/01/94 


EP 


0579034 


A»B 


19/01/94 


EP 


0579035 


A,B 


19/01/94 


JP 


2503282 


T 


11/10/90 


JP 


2847655 


B 


20/01/99 


US 


RE34379 


E 


14/09/93 


US 


RE36099 


E 


16/02/99 


US 


4928283 


A 


22/05/90 



US 


5751781 


A 


12/05/98 


GB 


2305975 A 


23/04/97 








GB 


9520567 D 


00/00/00 










EP 


0814869 A 


07/01/98 










JP 


10511595 T 


10/11/98 










WO 


9713552 A 


17/04/97 


FR 


2529088 


Al 


30/12/83 


. NONE 






GB 


1129653 


A 


09/10/68 


DE 


1516402 B 


15/01/70 








FR 


1454127 A 


22/12/66 



Form PCr/lSA/210 (patent family annex) (July 1992) 



(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(1L9) World Intellectual Fropertty Organization 
International Bureau 

(43) InttematD nal Publication Date 
14 December 2000 (14.12^000) 




PCT 



HiilPiiiillPHiliiiiiiili 

(10) Intemati nal Fublicati n Number 

wo (D)€l/74779 Al 



(51) International Patent Classification'^: A61N 5/01, 
A6iB6A)4 

(21) International Application Number: FCT/SE0(V01109 

(22) International Filing Date: 30 May 2000 (30.05.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
9902163-6 



9 June 1999 (09.06.1999) SE 



(71) Applicant (far all designated States except US): SCAN- 
DITRONIX MEDICAL AB [SE/SE]; Stalgatan 14, S-754 
50 Uppsala (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (/or L/;Son/3;>: NAFSTADIUS, Peder 
[SE/SE]; Palissadgi^ 66, S-187 66 Taby (SE). 



(74) Agents: HEDBERG, Ake et aL; Arcs Patent AB, P.O. Box 
1544, S-751 45 Uppsala (SE). 

(81) Designated States (national): AE. AG, AL, AM, AT, AT 
(utiUty model), AU, AZ, BA, BB, BG, BR, BY, CA, CH, 
CN, CR, CU, CZ, CZ (utility model), DE, DE (utility 
model), DK, DK (utility model), DM, DZ, EE, EE (utility 
model), ES, H, H (utiUty model), GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KR (utiJity 
model), KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG. 
MK, MN. MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD, 
SE. SG, SI. SK, SL, TJ, TM, TR, TT, 1Z, UA, UG. US, 
UZ, VN, YU,ZA.ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
rr, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



(54) Title: STABLE ROTAIABLE RADIAHON GANTRY 



It-- 




(57) Abstract: The present invention 
presents an inadiation device providing a ficee 
volume around tlie longitudinal axis of the 
body (13) around the body to be inadiated. 
The supporting parts of a gantry (1, 2) are 
situated substantially radially with respect to 
tiie longitudinal axis. The gantry comprises 
an inner gantiy part (1) with at least two 
s u pport i ng locations (S) to an aaHsx gantcy 
portion (2). Tb& support locations (S) are 
situated at each side of a treatment volume 
(12). A radiation head (8), mechanically 
attached to the inner gantry part (1) and 
arranged to direct radiation to the treatment 
volume (12) is movable around the treatment 
volume (12). In preferred embodiments, the 
parts (20, 21, 22, 23) of the gantry are formed 
as rings, leaving a free space along the 
rotational axis (9). A body-suf^rting couch 
(10) is arranged along the rotational axis 
extending through the hoUow parts (20, 21, 
22, 23). The radiation head (8) is preferably 
movable in a path also perpendicular to the 
rotation axis (9). Non-^planar treatments are 
diereby possible to obtain. The arrangements 
are suitable for allying numedcal control 
of the gantiy movements. The invention also 
discloses irradiation metiiods suitable for 
such devices. 
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TECHNICAL FIELD 

The present invention relates to devices and methods for irradiation and in 
particular to devices and methods for irradiation in more than one direction. 

BACKGROUND 

Radiation, in the form of electromagnetic radiation or particle radiation, is 
today used for many purposes, e.g. modification of properties of materials, 
sterilising purposes as well as medical diagnostics and treatment. The 
different purposes put different requirements on the methods and devices 
used, but there £ire also big similarities. 

In the field of radiotherapy and radiosurgery treatment, a common general 
method is to arrange a patient on a couch. A radiation head is directed 
relative the patient in order to direct radiation to a certain treatment volume, 
e.g. a tumour. The general requirement in such applications is to maximise 
the dose within the treatment volume, while minimise the dose in tissue 
material outside the treatment voliome. One way to accomplish this is to 
irradiate the treatment volume from different directions, whereby the 
treatment volume receives a radiation dose at all instances, while certam 
parts of the surrounding material only receives doses at some occasion. 

There are different ways to accomplish multi-directional radiation. For small 
radiation sources, a miiltitude of sources may be used. This may e.g. be 
used for Co-60 sources, which normally are limited in size and weight. For 
other radiation sources, which are heavier and /or lai^er, this solution 
becomes unpractical. Another approach is instead to arrange the radiation 
head in a movable fashion, e.g. attached to a gantry, which is allowed to 
move. Since radiation heads often are very heavy, in some cases up to 
several thousand kilograms, the gantries have typically to be build extremely 
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Stable. The easiest way to move the gantry is in such cases to use a rotating 
movement. Since it in most applications is desirable to have the body to be 
irradiated positioned horizontally, the rotation axis is typically oriented 
horizontally, so that the gsintry is allowed to move besides and under the 
5 body. 



The gantry according to prior art is typically designed in a general L or C 
shape, and the rotational support is provided at one axial end of the body. 
However, the heavy weights may cause the gantiy arms to elastically deform, 

10 which results in a modified rotational motion. Instead of a pure rotation, the 

gantry will precess, creating an inaccuracy in the positioning of the radiation 
head. Furthermore, the heavy loads will apply extreme forces on the rotation 
bearings, even if many attempts of balancing the gantries have been made. 
Due to these reasons, the gantry movements are limited in speed, since high 

1 5 accelerations and retardations increase the load even further. 



The couches used together with this type of gantries is typically designed 
with a support portion, which is situated outside the area of the gantry 
movement, and a couch sticking into the gantry region substantially 

20 horizontally. The reason for this is that no couch supports can be placed in 

the path of the gantry rotation. Due to the asymmetric design, the couches 
are typically very sensitive for the positioning of the body on the couch. 
Placing a body on the couch will typically cause a displacement of up to 1 
cm, and changing the location of the body on the couch may alter the 

25 displacement several millimetres. This implies that the motion of the couch 

can not be used during an accurate treatment of e.g. a tumour in the 
treatment volume. 



Since the radiation treatment is intended to be performed also from below, it 
30 is important that the couch close to the treatment volume do not absorb the 

radiation and causes any production of secondary radiation. One way to 
solve this is to remove most of the solid material from the couch close to the 
treatment volume, and only leave e.g. a thin stretched foil of material with 
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low cross section for the used radiation. However, in order to support body 
weight on both sides of the treatment volume, some stiff solid constructions, 
connecting solid parts of the couch, have to pass relatively close to the 
treatment volume, e.g. in the form of C-arms or beams. However, changing 
the irradiation direction, may lead to collisions with such arms, which has to 
be movable, depending on the position of the radiation head. 

Using gantries with a single rotational movement allows for irradiation in 
different directions in one and the same plane, so called coplanar irradiation. 
If the ratio between the doses of the treatment volume and the tissues 
outside, respectively, is going to be increased further, radiation in directions 
outside this irradiation plane has to be accomplished, so called non-coplanar 
irradiation. A trivial solution could be to provide the gantry with severad 
radiation heads, irradiating the treatment volume in different out-of-plane 
directions. However, expensive or heavy radiation heads are not sxiitable for 
such solutions. 

There are several attempts for solutions giving non-coplanar irradiation in 
prior art. Some uses radiation deviation means, or uses the possibility to tilt 
the body to be irradiated. Deviation means are, however, often difficult to 
control in an exact way, in particular when constant radiation beam 
properties are concerned. Tilting of the body is unsmtable due to risks of 
displacements, between the body and the couch, of the couch itself as well 
as displacements within the body. 

The British patent GB 1,129,653 discloses a device for radiation therapy, 
which is movable in several directions. It discloses the possibility to rotate a 
gantry aroimd a horizontal axis and at the same time displace the radiation 
head along a perpendicular circular arch relative to the gantry. This solution 
provides non-coplanar irradiation, but still performs the problems with 
instability in the gantry and couch. 
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The American patent US 5,577,094 discloses another solution, where the 
gantry is movable along two perpendicular circular paths. This is, besides 
the earlier described stability problems also restricted mainly to cranial 
treatments, since the available space around the treatment volimie 
substantially is restricted to one side. 

A common problem with most equipment according to the state of the art is 
that there is a risk for collision between the radiation head and the body, to 
be irradiated, or couch. When changing irradiation directions, a manual 
inspection is normally required during movements of the radiation head 
and/ or gantry to ensure that the body is not jammed between the couch and 
the gantry. This problem makes any requested automation of the treatment 
difficult. There are some solutions of this problem, which are based on 
contact switches, which stops any movement, if any distances become too 
small. Normally, this is combined with using friction safety clutches, applied 
to the gantry movement. When using such solutions, the maximiam allowed 
moment on the gantry is reduced, which further reduces the maximum 
retardation and acceleration. Furthermore, the contact switch solution has 
some reaction time, which put restrictions on the maximum speed of any 
motion. 

The international patent application WO 89/08269 discloses an X-ray 
tomography apparatus. The apparatus is mounted for rotation aroimd a 
patient within a circular frame. The apparatus can be displaced along the 
patient irradiating parallel sections of the body. However, facilities for non- 
coplanar irradiation are neither discussed nor easily provided for in this 
apparatus. 

SUMMARY 

It is therefore a general object of the present invention to provide irradiation 
devices, which do not present the problems discussed above. In more detail, 
it is an object of the present invention to provide irradiation devices, which 
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presents an improved stability in the gantry and couch. A further object with 
the present invention is to provide irradiation devices, which can provide 
accurate non-coplanar irradiation without involving movement of the body to 
be irradiated. Another object of the present invention is to provide a design 
of irradiation devices, which simplifies automatic control of the movements 
of different parts, without risk for collisions. Yet another object of the present 
invention is to provide irradiation devices which can provide radiation 
continuously over an angle considerably exceeding a full tum. 

The above objects are achieved by a device and a method according to the 
enclosed claims. In general, the objects of the present invention are achieved 
by providing an irradiation device providing a free volume aroxmd the body to 
be irradiated, along its entire longitudinal axis. The supporting parts of a 
gantry of the irradiation device are situated substantially radially with 
respect to the free volume. The gantry comprises an inner gantry part with at 
least two supporting locations to an outer gantry part. The support locations 
are situated at each side of a treatment volume. A radiation head, 
mechanically attached to the gantry and arranged to direct radiation to the 
treatment volume is movable arovmd the treatment volume. In preferred 
embodiments, parts of the inner and outer gantry parts are formed as rings, 
leaving a free space along the longitudinal axis of the body. A body- 
supporting couch is arranged along the rotational axis and through the 
hollow gantry parts. The radiation head is preferably movable along a path 
also perpendicular to the rotation axis. Non-coplanar treatments are thereby 
possible to obtain. The arrangements are suitable for applying numerical 
control of the gantry movements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with further objects and advantages thereof, may best 
be understood by referring to the following description taken together with the 
accompanjdng drawings, in which: 
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FIG. 1 is a side view of a first embodiment of an irradiation device 

according to the present invention; 

FIG. 2 is a sectionsd view of the irradiation device of fig. 1, taken 

along the line A-A; 

FIG. 3a is a perspective view of a couch to be used with an irradiation 
device according to the present invention; 

FIG. 3b illustrates the movement region required for the couch; 

FIG. 4 is a schematic drawing illustrating the irradiation directions 

achievable by a device according to the first embodiment of the present 
invention; 

FIG. 5 is a side view of a second embodiment of an irradiation device 
according to the present invention; 

FIG. 6 is a sectional view of the irradiation device of fig. 7, taken 
along the line B-B; 

FIG. 7 is a schematic drawing illustrating the irmdiation directions 
achievable by a device according to the second embodiment of the present 
invention; 

FIG. 8 is a side view of a third embodiment of an irradiation device 
according to the present invention; 

FIG- 9 is a sectional view of the irradiation device of fig. 8, taken 
along the line C-C; 

FIG. 10 is a schematic drawing illustrating the irradiation directions 
achievable by a device according to the third embodiment of the present 
invention; 

FIG. 11 is a side view of a fourth embodiment of an irradiation device 
according to the present invention; and 

FIG. 12 is a side view of the embodiment of Fig. 11 used in a coplanar 
section mode. 

DETAILED DESCRIPTION 



The present invention is based on some general more or less pure 
geometrical considerations. The stability problems for gantries and couches 
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according to the state of the art are based on the alignment of the gantry 
support and the couch. The gantry is normally placed substantially in the 
vicinity of the axis of rotation, which is substantially aligned with the 
extension of the couch. The couch is only possible to support in one end due 
to the interference with the gantry movements and the imstable gantry 
design is based on requirements not to disturb the couch more than 
necessary. 

In the present invention, the geometric considerations are changed. In order 
to make it possible to provide a stable couch design, a volume around the 
couch, comprising the volume in which the body to be irradiated is placed, is 
reserved for couch parts only. No gantry parts are allowed to be present 
within this volume. All movable parts of the gantry are in all possible 
situations situated at a distance from the rotation axis of the radiation head 
which is laurger than a predetermined value. The free volume is extended 
along the couch axis through the entire gantry arrangement. The gantry is 
supposed to be movable aroimd this reserved volume, irradiating the body 
from different directions. 

As a result of this volume reservation, the gantry is no longer allowed to be 
placed axially with respect to the couch, the body and the rotation axis. The 
gantry supporting parts thus have to be moved from an axial position to a 
radial position, with respect of the couch. That means that the supporting 
means of the gantry has to be placed substantially above, below or at the 
sides of the couch. 

The gantry design has to be stable, but at the same time allow for 
examination of the body to be treated. Since the gantry, in a radial position 
with respect to the body, occupies the same volumes that are used for e.g. 
visual or manual examination of the body, the gantry thus has to be kept 
relatively small in size. This complicates the stability problems even more. 
According to the present invention, the stability of the gantry is achieved by 
arranging an inner gantry part with two supporting locations relative to an 
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outer gantry part. These two supporting locations are placed at each side of 
the treatment volume, i.e. the volume of the body that is to be irradiated. 
Since there are two support locations, the stability of the gamtry is increased, 
without increasing the volume or inherent strength of the gantry. The two 
support locations may be placed in any direction, radially or axially, as long 
as the free volume around the couch is preserved. 

Below, four embodiments of the present invention are described, which 
illustrates devices where the supporting locations of the inner gantry part to 
the outer gantry part are placed in different directions relative to the 
treatment volvime. The invention is particularly useful for radiotherapy and 
radiosurgery applications. However, as anyone skilled in the art 
imderstands, there are other modifications and alternative embodiments, 
which still are covered by the scope of the invention. 

In fig. 1 , a side view of a first embodiment of an irradiation device according 
to the invention is illustrated. A radiation head 8 is mechanically supported 
by an inner gantry part, generally denoted by 1. The inner gantry part 1 
comprises in the present embodiment a circle arc portion 3, a first ring 
portion 4 and a second ring portion 5. The radiation head 8 is movable along 
the circle arc portion 3, and arranged to direct radiation to a treatment 
volume 12. A body 11 is placed at a body- supporting couch, generally 
denoted by 10. The treatment volume 12 is thereby in the normal case a part 
of the body 1 1 , which is going to be treated by the radiation emitted from the 
radiation head 8. The first ring portion 4 and a second ring portion 5 are in 
this embodiment positioned at each side of the treatment volume 12. The 
ring portions 4, 5 aire rotatably supported by an outer gantry part 2, 
comprising a first support portion 6 and a second support portion 7. 
Accordingly, the inner gantry part 1 is provided with two supporting 
locations S with respect to the outer gantry part 2. The inner gantry part 1 is 
by this arrangement possible to rotate aroimd a rotation axis 9, which is 
substantially horizontal. In the present invention, the two supporting 
locations S are situated on each side of the treatment volxmie 12, in an axied 
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direction, i.e. in the direction of the rotation axis 9. The treatment volume 12 
is in a preferred embodiment positioned at the rotation axis 9. 

The inner gantry part 1 is rotatable arovmd the rotation axis 9, and may 
thus be used also to irradiate the treatment volume 12 from below, as 
indicated by the broken line structure 15. The radiation head 8 is movable 
along the circle arc portion 3 and the broken line head 16 illustrates one end 
position for the radiation head 8. The motion of the inner gantry part 1 and 
the radiation head 8 between the supporting locations S of the inner gantry 
part 1 always takes place outside a cylindrical volume, which is indicated by 
the broken line 13. No movable parts of the inner gantry part 1 will ever exist 
within this gantry rotational envelope 13, independent of the intended 
motion of the radiation head 8. The gantry rotational envelope 13 thus 
constitutes the free volume around the body to be treated 1 1 . The body to be 
treated 11 and the couch 10 are both preferably enclosed within a second 
cylindrical volume, a body positioning voliune 14. This body positioning 
volume 14 is totally enclosed by the gantry rotational envelope 13, preferably 
with a certain security margin. In such a case, there is no risk for jamming 
of the body 11 against the couch 10 or destruction of the radiation head 8 
against the couch 10 at any time. This implies that the couch 10 can not 
have any supporting portions against e.g. floor or ceiling in the space 
between the supporting locations S of the inner gantry part 1 . 

A preferable solution of the couch-supporting problem is illustrated in fig. 2, 
where the irradiation device of fig. 1 is illustrated in a sectional view along 
the line A-A in the axial direction. The ring portions 4, 5 of the inner gantry 
part 1 are designed with a substantially circular shape, defining rotationally 
sjonmetric outer surfaces. These rotationally symmetric outer siorfaces form 
the bearing locations of the iimer gantry part 1. The support portions 5, 7 
are in a corresponding manner designed with rotationally symmetric inner 
surfaces. The support portions 6, 7 are adapted to fit the ring portions 4, 5, 
leaving appropriate space for bearings, in the form of e.g. roller bearings. 
Since the ring portions 4, 5 and the support portions 6, 7 are formed without 
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any parts along the rotation axis 9, there is free space avsulable. The couch 
may thus extend through the ring portions 4, 5 and the support portions 6, 
7, along the rotation axis 9. The couch 10 may therefore be supported by the 
outer gantry part 2 or, as shown in the figure, by separate supports outside 
the inner gantry part bearing locations. In this embodiment, the couch 
support is movable in height and horizontally, perpendicular to the rotation 
axis 9, This two-dimensional mobility is accomplished by means in the 
couch supports. In fig. 2, a slot portion 20 allowing for horizontal movement, 
and a piston 18 and cylinder 19 for vertical movement are shown. The couch 
10 and its supports are described more in detail below. 

Fig. 3a illustrates a perspective view of a preferred embodiment of a couch 
10 according to the present invention. The couch comprises a first couch 
support portion 21 and a second couch support portion 22. As discussed 
above, the couch support portions 21, 22 may be integrated in the gaintry 
support or provided as separate means. From the first couch support section 
21, a first rigid couch portion 23 extends towaurds the treatment volume. 
From the second couch support portion 22, a second rigid couch section 24 
extends towards the treatment volxime, in the opposite direction. The front 
parts of the rigid couch sections 23, 24 are placed apart from each other and 
thereby form an empty volume 29 there between. This empty volume 29, at 
operation of the irradiation device, is situated just beneath the treatment 
volume 12 (see fig. 1). The rigid sections 23, 24 are preferably interconnected 
by a thin foil 25 of material with a low radiation cross section, e.g. 
polyethylene. The foil 25 is in this embodiment provided as an endless belt, 
which is driven by two rolls, 26, 27, and may thus serve for changing the 
position of the body along the rotation axis. Alternatively, rigid plates of e.g. 
carbon fibre may be used instead of the thin foil. 

The rigid sections 23, 24 are in a preferred embodiment movable relative the 
gantry. Preferably, the displacements are possible in at least two translation 
directions, vertically, and horizontally and perpendicialar to the rotation axis 
9, respectively. According to fig. 3a, these directions are denoted z and y. 
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respectively. The y-motion of the rigid sections 23, 24 is in the present 
embodiment accomplished by letting a protrusion 28 of the rigid sections 23, 
24 slide in a slot portion 20. Any conventional means for causing and 
controlling this motion may be used. The z-motion of the rigid sections 23, 
24 is in the present embodiment accomplished by a piston 18 of the couch 
support portions 21, 22 which can be moved up and down in a cylinder 19. 
In a preferred embodiment, the motion of the rigid sections 23, 24 are 
independent of each other, which provides for various positioning 
possibilities for the body. As indicated above, the foil 25 may be used for 
changing the position of a body on the couch 10 in the x-direction, by driving 
the endless belt by the two rolls 26 and 27, 

Fig. 3b illustrates a cross section of a body to be irradiated. The motion 
possibilities of the couch should be such that all parts of the body would be 
possible to position at the treatment volume. The limit movements in the z 
and y directions should therefore enclose the body volume, or at least the 
parts of the body volume, which may be a target for irradiation. 

Now referring again to fig. 1 and fig. 2, the co-operation between the couch 
and the gantry in easily understood. The inner gauitry part 1 is rotatably 
supported by the outer gantry part 2. The couch 10 extends from both ends 
along the rotation axis 9, leaving the open space 24 beneath the treatment 
volume 12. The couch support portions 21, 22 are provided outside the inner 
gantry part support locations S. When the inner gantry part 1 is rotated 
around the couch 10, the treatment volume 12 is available from all 
directions without any radiation disturbing material, except for the thin 
stretched foil 25. 

It is easily seen in fig. 1 and 2, that the gantry is supported mainly in the 
radial direction, with respect of the rotation axis 9. The circular design of the 
ring portions 4, 5 and the support portions 6, 7 enables the clearance of the 
volume aroiond the couch 10. It is also seen that since the centre of mass of 
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the inner gantry part 1 always is situated between the support locations S, 
there are relatively low bending moment present in the gantry. 

In a preferred embodiment, the inner gantry part 1 is continuously rotatable, 
relative the outer gantry part 2. The mechanical operation and support is 
easily provided with e.g. conventional geeir solutions and beairings. One 
limiting factor in equipment existing today is the wiring for the radiation 
head. However, by introducing sliding contacts between the inner gantry 
part 1 and the outer gantry part 2, preferably in connection with the 
mechanical bearing, a true continuous rotational motion may be achieved. 

Returning to fig. 1, the radiation head 8 is movable along a circle arc portion 
3 of the inner gantry part 1. The circle arc portion 3 has a centre of 
curvature, which is situated within the treatment volume 12, and preferably 
on the rotation axis 9. When the radiation head 8 is moved along the circle 
arc portion 3, it maintains the radiation direction towards the treatment 
volume 12. By combining the rotation around the horizontal axis 9 and the 
motion along the circle arc portion 3, a miiltitude of irradiation directions 
may be reached. During such movements, the radiation head 8 is situated at 
the same distance from the treatment volume 12. 

The treatment situation is schematically illustrated in fig. 4. The radiation 
head 8 is possible to move anywhere along a spherical surface, which is cut 
by two parallel vertical planes 30, 31, perpendicular to the rotation axis 9. 
All directions within an angle VI from a centre vertical plane 32 are 
achievable. A non-coplanar treatment may be achieved. Other angles than 
perpendicular to the rotation axis may be of interest to use in order to avoid 
damage of vital organs situated in the vicinity of the treatment volxime 12. If 
the radiation head 8 is fixed at a certain position along the circle arc portion 
3 and the inner gantry portion 1 is rotated, the irradiation of the treatment 
volume 12 will be applied in a conical shape. If the displacement the 
radiation head 8 is controlled simultaneously as the inner gantry part 1 
moves, any other geometrical irradiation pattern may be accomplished. In 
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this way an irradiation path on the treatment volume may be adapted to 
each individual case, depending on the nature of the target and the 
sensitivity for radiation damage in the surroundings of the treatment volimie 
12. 

The possibility of continuous rotation together with the possibility to change 
the angle of the radiation head perpendicular to the rotation axis facilitates 
different treatment possibilities. If several non-coplanar irradiation paths £U"e 
to be performed, the paths may be scheduled without taking any limitations 
in the rotation into accoimt. The path may e.g. be selected as a continuous 
spherical shaped coil around the treatment voliame 12. 

The above treatments are preferably performed in an automated manner. 
Since the irradiation devices according to the present invention almost 
totally removes the risks for mechanical jamming or contact destruction, the 
operational processes may be automated easily. The possibility to spread the 
radiation dose over a larger volume aroxmd the treatment volume is used 
more efBciently, if short exposures from a multitude of directions are given. 
This requires a rapid movement of the radiation head, which is facilitated by 
the stable gantry construction according to the present invention. 
Fxirthermore, since the gantry construction according to the present 
invention reduces the risk for jamming considerably, other approaches of 
control may be implemented. 

The motion of the radiation head in the two perpendicular directions may 
preferably be performed utilising numerical control procedures. In such a 
system, the coordinates of the radiation head may easily be controlled 
together with e.g. radiation intensity, radiation distribution etc. in order to 
tailoring a radiation treatment. Revolution times of the inner gantry part of 
the order of 5 s woiold be possible, enabling the radiation head to move 
between two arbitrary selected positions in times of the same order of 
magnitude. 
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The motion of the couch may also be controlled automatically. However, 
there is a general request not to move the body during treatment, so the 
main purposes for automatic control of the couch movement is to facilitate 
the introduction of the body into the area of the treatment volume. 

In fig. 5, a side view of a second embodiment of an irradiation device 
according to the invention is illustrated. In fig. 6 the irradiation device of fig. 
5 is illustrated in a sectional view along the line B-B in the axial direction. A 
radiation head 8 is mechanically supported by an inner gantry part, 
generally denoted by 1. The inner gantry part 1 comprises in the present 
embodiment a head supporting arm 213, a ring portion 201 and a 
coTonterweight 206. The radiation head 8 is fixed at the head supporting arm 
213, and arranged to direct radiation to a treatment volume 12. A body 11 is 
placed at a body-supporting couch, generally denoted by 10. The treatment 
volume 12 is thereby in the normal case a part of the body 1 1, which is going 
to be treated by the radiation emitted from the radiation head 8. The head 
supporting arm 213 is movable along the ring portion 201, which means 
that the radiation head is able to rotate around a rotation axis 9, which is 
substantially horizontal. The treatment volume 12 is in a preferred 
embodiment positioned at the rotation axis 9. 

The inner gantry part 1 is supported, via a first rotational support 204 and a 
second rotational support 205, by an outer gantry part 2. The outer gantry 
part 2 comprises in this embodiment a generally C-shaped jaw portion 207, 
and a support portion 209. The jaw portion 207 surrounds the treatment 
volume 12 and is rotationally attached in its back end to the support portion 
by a rotational connection 208. The first rotational support 204 and the 
second rotational support 205 are attached to the front ends 202 and 203, 
respectively, of the jaw portion 207, and are therefore positioned at each side 
of the treatment volume 12, in the vertical direction. Accordingly, the inner 
gantry part 1 is provided with two supporting locations S with respect to the 
outer gantry part 2. The supporting locations S are situated on each side of 
the treatment volxmie 12, in a radial direction. 
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The radiation head 8 is rotatable around the rotation axis 9, and may thus 
be used also to irradiate the treatment volume 12 from below. In order to 
reach non-coplanar irradiation directions, the inner gantry part 1 is rotated, 
either aroimd a vertical axis 210 by the first and second rotational supports 
204, 205, or around a horizontal axis 211 by the rotational connection 208. 
A slight rotation of the inner gantry part 1 will put the ring portion 201 as 
indicated by the broken line ring 212. Such a tilting will thus limit the free 
space around the couch 10 and body 11, and a restriction of this tilting is 
necessaiy to ensure a free space around the body. The first and second 
rotational supports 204, 205 are situated in the same plane as the radiation 
head 8, while the ring portion 201 is slightiy offset, as clearly seen in fig. 5, 
The axes of the tilting of the inner gantry part 1, either the vertical axis 210 
or the horizontal axis 211, are intersecting the treatment volume 12. This 
means that the radiation head 8 always is directed substantially towards the 
treatment volume 12. 

The tilting of the inner gantry part 1 and the radiation head 8 is restricted in 
such a manner that all parts of the gantry and radiation head 8 are located 
outside a cylindrical volume, which is indicated by the broken line 13. No 
movable parts of the inner gantry part 1 will ever exist within this gantry 
rotational envelope 13, independent of the intended motion of the radiation 
head 8 or tilting of the inner gantry part 1 . The gantry rotational envelope 13 
thus constitutes the free volume around the body to be treated 1 1 . The body 
to be treated 11 and the couch 10 are as in previous embodiment both 
preferably enclosed within a second cylindrical volume, a body positioning 
volume 14. This body positioning volimie 14 is totally enclosed by the gantry 
rotational envelope 13, preferably with a certain security margin. In such a 
case, there is no risk for jamming of the body 11 against the couch 10 or 
destruction of the radiation head 8 against the couch 10 at any time. 

The ring portion 201 of the inner gantry part 1 is designed with a 
substantially circiilar shape. This means that the ring portion 201 is formed 
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without any parts along the rotation axis 9, where free space is available. 
The couch 10 may thus extend through the ring portion 201, substantially 
along the rotation axis 9. When the ring portion 201 is tilted in any direction, 
the rotation axis 9 of the radiation head 8 is also tilted. However, since the 
tilting is restricted to relatively small angles, the angular deviation between 
the longitudinal axis of the couch and body, and the rotation axis, is also 
relatively small. 

In fig. 5, it may be noticed, that since the first and second rotational 
supports 204, 205 are situated in the same plane as the radiation head 8 
and the ring portion 201 is displaced from the axis 210, the ring portion 201 
applies a torque on the outer gantry part 2, which would tend to rotate the 
rotational connection 208. In order to compensate for this torque, a 
counterweight 206, is attached to the ring portion 201. The coxmterweight 
206 balances the weight of the ring portion 201. The counterweight 206 is 
fixed to the ring portion 201 and do not follow the rotation of the radiation 
head 8. This makes it possible to locate the coimterweight in an area, which 
is not required for access to the body. 

The treatment situation in a device according to the second embodiment of 
the present invention is schematically illustrated in fig. 7. The radiation head 
8 is possible to move anywhere along a spherical surface, which is restricted 
by an angle V2 from the vertical axis and an angle V3 from the axis 21 1. All 
directions within these angles are achievable. A non-coplanar treatment may 
thus be achieved. Other angles than perpendicular to the rotation axis may 
be of interest to use in order to avoid damage of vital organs situated in the 
vicinity of the treatment volume 12. If the inner gantry part 1 is fixed at a 
certain position with respect to the outer gantry part 2, the rotational 
connection 208 is at a fixed angle and the radiation head 8 is rotated, the 
irradiation of the treatment volume 12 will be applied in a plane 33 defined 
by the axis 210. If the tilting of the gantry is controlled simultaneously as 
the radiation head 8 rotates, any other geometrical irradiation pattern may 
be accomplished. In this way an irradiation path on the treatment volume 12 
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may be adapted to each individual case, depending on the nature of the 
target and the sensitivity for radiation damage in the surroundings of the 
treatment volimie 1 2 . 

It is easily seen in fig. 5 and 6, that the gantry is supported mainly in the 
radial direction, with respect of the longitudinal axis of the couch, and the 
rotation axis 9. The circulair design of the ring portion 201 enables the 
clearance of the volimie aroxand the couch 10. 

In fig. 8, a side view of a third embodiment of an irradiation device according 
to the invention is illustrated. In fig. 9 the irradiation device of fig. 8 is 
illustrated in a sectional view along the line C-C in the axial direction. A 
radiation head 8 is mechanicsdly supported by an inner gantry part, 
generally denoted by 1. The inner gantry part 1 comprises in the present 
embodiment a ring portion 301. The radiation head 8 is arranged to direct 
radiation to a treatment volume 12. A body 11 is placed at a body* 
supporting couch, generally denoted by 10. The treatment volimie 12 is 
thereby in the normal case a part of the body 11, which is going to be treated 
by the radiation emitted from the radiation head 8. The radiation head 8 is 
movable along the ring portion 301, which means that the radiation head 8 
is able to rotate aroimd a rotation axis 9, which is substantially horizontal. 
The treatment volume 12 is in a preferred embodiment positioned at the 
rotation axis 9. 

The inner gantry part 1 is supported, via a first rotational support 304 and a 
second rotational support 305, by an outer gantry part 2. The outer gantry 
part 2 comprises in this embodiment a generally U-shaped jaw portion 307, 
and a support portion 309. The jaw portion 307 surrounds the treatment 
voliome 12 and is rotationally attached in its lower part to the support 
portion 309 by a rotational connection 308. The first rotational support 304 
and the second rotational support 305 are attached to the legs 302 and 303, 
respectively, of the jaw portion 307, and are therefore positioned at each side 
of the treatment volume 12, in a horizontal direction, perpendicular to the 
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longitudinal axis of the couch 10 and the body 11. Accordingly, the inner 
gantry part 1 is provided with two supporting locations S with respect to the 
outer gantry part 2. The supporting locations S are situated on each side of 
the treatment volume 12, in a radial direction. 

The radiation head 8 is rotatable around the rotation axis 9, and may thus 
be used also to irradiate the treatment volume 12 from below. In order to 
reach non-coplanar irradiation directions, the inner gantry part 1 is rotated, 
either around a horizontal axis 310 by the first and second rotationail 
supports 304, 305, or around a vertical axis 311 by the rotational 
connection 308. A slight rotation of the inner gantry part 1 will put the ring 
portion 301 as indicated by the broken line ring 312. Such a tilting will thus 
limit the free space au-ound the couch 10 and body 11, and a restriction of 
this tilting is necessary to ensure a free space aroumd the body. The first and 
second rotational supports 304, 305 are situated in the same plane as the 
radiation head 8 and the ring portion 301. The axes of the tilting of the inner 
gantry part 1, either the vertical axis 311 or the horizontal axis 310, are 
intersecting the treatment volume 12. This means that the radiation head 8 
always is directed substantially towards the treatment volxmie 12. 

The tilting of the inner gantry part 1 and the radiation head 8 is restricted in 
such a manner that all parts of the gantry and radiation head 8 are located 
outside a cylindrical volxame, which is indicated by the broken line 13. No 
movable parts of the inner gantiy part 1 will ever exist within this gantry 
rotational envelope 13, independent of the intended motion of the radiation 
head 8 or tilting of the inner gantry part 1. The gantry rotational envelope 13 
thus constitutes the free volume around the body to be treated 1 1 . The body 
to be treated 11 and the couch 10 are as in previous embodiments both 
preferably enclosed within a second cylindrical volume, a body positioning 
volume 14. This body positioning volume 14 is totally enclosed by the gantry 
rotational envelope 13, preferably with a certain security margin. In such a 
case, there is no risk for jamming of the body 1 1 against the couch 10 or 
destruction of the radiation head 8 against the couch 10 at any time. 
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The ring portion 301 of the inner gantiy part 1 is designed with a 
substantially circular shape. This means that the ring portion 301 is formed 
without any parts along the rotation axis 9, where free space is available. 
The couch 10 may thus extend through the ring portion 301, substantially 
along the rotation axis 9. When the ring portion 301 is tilted in any direction, 
the rotation axis 9 of the radiation head 8 is also tilted. However, since the 
tilting is restricted to relatively small angles, the angular deviation between 
the longitudinal axis of the couch and body, and the rotation axis, is also 
relatively small. 

In fig. 8, it may be noticed, that the radiation head 8 and the ring portion 
201 are situated essentially in the same plane as the treatment volume 12. 
This means that the access to the treatment volume by visual or mechanical 
means is restricted. However, the design of the iimer gantry part 1 is 
simplified as compared with the second embodiment, described above. In 
order to achieve access to the treatment volume, a similar design as in the 
previous embodiment may be provided, including weight balancing 
equipment. 

The treatment situation in a device according to the second embodiment of 
the present invention is schematically illustrated in fig. 10. The radiation 
head 8 is possible to move anywhere along a spherical surface, which is 
restricted by an angle V5 from the vertical axis 311 and an angle V5 from a 
horizontal axis perpendicular to the longitudinal axis of the couch and body. 
All directions within these angles are achievable. A non-coplanar treatment 
may thus be achieved. Other angles than perpendiciolar to the rotation axis 
may be of interest to use in order to avoid damage of vital organs situated in 
the vicinity of the treatment volume 12. If the inner gantry part 1 is fixed at a 
certain position with respect to the outer gantry part 2, the rotationsd 
connection 308 is at a fixed amgle and the radiation head 8 is rotated, the 
irradiation of the treatment volume 12 will be applied in a plane 34 defined 
by the axis 310. If the tilting of the gantry is controlled simultaneously as 
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the radiation head 8 rotates, any other geometrical irradiation pattern may 
be accomplished. In this way an irradiation path on the treatment voliime 12 
may be adapted to each individual case» depending on the nature of the 
target and the sensitivity for radiation damage in the surroimdings of the 
treatment volume 12. 

It is easily seen in fig. 8 and 9, that the gantry is supported mainly in the 
radial direction, with respect to the longitudinal axis of the couch, and the 
rotation axis 9. The circular design of the ring portion 301 enables the 
clearance of the volume around the couch 10. It is also seen that since the 
centre of mass of the inner gantry part 1 always is situated between the 
support locations S, there are relatively low bending moment present in the 
gantry. 

In fig. 11, a fourth embodiment of an irradiation device according to the 
invention is illustrated. It is very similar to the first embodiment and 
corresponding parts having the same reference numbers will not be 
described or discussed again. 

This fourth embodiment comprises a linear beam portion 17 interconnecting 
the first ring portion 4 and the second ring portion 5. The radiation head 8 is 
movable along the linear beam portion 17. In order to maintain the 
irradiation directed tow£irds the treatment volume 12, the radiation head 8 is 
also allowed to be tilted with respect to the linear beam portion 17. This 
means that the relative angle between the linear beam portion 17 suid the 
radiation head 8 is different in e.g. positions 15 and 16. In order to direct the 
radiation to the treatment volume 12, the direction of the radiation head 8 
has to follow: 
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where a is the angle from the pure radial direction, d is the displacement of 
the radiation head 8, and r is the distance from the tilting axis of the 
radiation head to the rotation axis 9. 

Furthermore, the radiation head 8 changes its distance to the treatment 
volume 12 when it moves along the linear beeun portion 17. The distance 
varies as 

cos a 

where s is the distance between the tilting axis of the radiation head 8 and 
the treatment volume. In most applications, it is advantageous if the 
isocenter distance is constant independent of the irradiation direction. 
However, one can compensate for the changing isocenter distance in this 
embodiment, by adapting collimator settings and dose according to e.g. the 
depth dose cxirve. Such adaptations may e.g. be included in the dose 
planning system. 

Since the radiation head 8, in the embodiment of fig. 11, performs a linear 
motion, the mechanical construction of means for performing a radiation 
head motion can be simpler and thereby cheaper than corresponding means 
for a circular motion, such as in Fig. 1 . The less complicated construction is 
a substantial advantage, since the radiation head 8 typically involves large 
weights. With the linear configuration, the centre of mass will remain 
stationary in the radial direction, cancelling the need for dynamic balance 
means. Any reduced complexity in the motion of the radiation head 8 may 
thus lead to substantial construction advamtages. 

However, the reduced complexity in the radiation head translation also leads 
to an increased complexity in that the radiation head 8 has to be tilted in a 
controlled manner depending on the translation position. However, means 
for tilting the radiation head 8 can be made rather simple, since the weight 
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of tiie radiation head 8 can be supported by separate means, e.g. by an axle, 
aroimd which the radiation head 8 is tilted. The controlled tilting may e.g. be 
obtained by mechanical and /or electrical means according to conventionally 
available techniques. 

5 

Fig. 12 illustrates the embodiment of fig. 11 in an alternative operational 
mode. In this case an extended treatment voliome 12 is demanded. The 
radiation head 8 can in such cases be moved along the lineair beam portion 
17 without tilting and without any focusing adjustment, e.g. to the positions 
10 40. A series of coplanar irradiation are thus achieved, or alternatively, if the 

translation is continuous, a treatment along a helical path. Other variants of 
controlling the tilting and focusing are, of coiirse, also possible. The 
embodiment of Fig. 11 and 12 may be adveintageous for certain types of 
treatments, otherwise the embodiment of Fig. 1 is probably to prefer. 

15 

It will be understood by those skilled in the art that various modifications and 
changes may be made to the present invention without departure from the 
scope thereof, which is defined by the appended claims. 
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CLAIMS 

1 . Irradiation device, comprising 

a gantry (1-2); 

a radiation head (8), mechanically supported by said gantry (1-2) 
and rotatable aroimd a rotation axis (9); 

said radiation head (8) is arranged to direct radiation to a treatment 
volume (12) situated substantially on said rotation axis (9); 
and wherein all movable parts of said gantry (1-2) are, in all situations, 
situated at a distance from said rotation axis (9) which is larger than a 
predetermined value, characterised in that said gantry (1-2) comprises an 
irmer gantry part (1) and an outer gantry part (2), said irmer gantry part (1) is 
rotatably supported by said outer gantry part (2) at two support locations (S), 
situated at opposite sides of said treatment volxime (12). 

2. Irradiation device according to claim 1, characterised in that said gantry 
(1-2) is arranged substantially radially with respect of said treatment volume 
(12), as defined by said rotation axis (9). 

3. Irradiation device according to claim 1 or 2, characterised in that said 
radiation head (8) is continuously rotatable aroimd said rotation axis (9). 

4. Irradiation device according to claim 1, 2 or 3, characterised in that said 
radiation head (8) is movable along at least one arc of a circle, substantially 
centred at said treatment volume (12), said arc being non-parallel with said 
rotation of said radiation head (8) aroiond said rotation axis (9), whereby non- 
coplanar irradiation treatment is acheivable. 

5. Irradiation device according to any of the claims 1 to 4, characterised in 
that said inner gantry part (1) comprises a substantially circularly shaped 
portion (4, 5; 201; 301) arranged aroimd said rotation axis (9). 
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6. Irradiation device according to any of the claims 1 to 5, ©]bisii?si©tt©sis©d m 
ItSmt said support locations (S) are situated on opposite sides of said treatment 
volume (12), in the direction of said rotation axis (9), 

7. Irradiation device according to claim 6, cBasLsraicttesised m t&mt said inner 
gantry part (1) comprises a first ring portion (4) and a second ring portion (5) 
separated in the direction of the rotation axis (9), said ring portions (4, 5) are 
carried in a first support portion (6) and a second support portion (7) of said 
outer gantry part (2), respectively. 

8. Irradiation device according to claim 7, clmmctesrsssd am tSmt at least one 
of said pairs of said ring portions (4, 5) and said support portion (6, 7) 
comprises electrical connections with sliding contacts. 

9. Irradiation device according to claim 7 or 8, cSaamcteirisod isa tBaat said 
inner gantry part (1) further comprises an circle arc portion (3), on which said 
radiation head (8) is movably supported, whereby the centre of cxirvature of 
said arc portion (3) is situated in said treatment volume (12). 

10. Irradiation device according to claim 7 or 8, ©Ibiffi3rac4©sis®d Jna ftBaat said 
inner gantry part (1) further comprises a linear beam portion (17), on which 
said radiation head (8) is movably supported. 

11. Irradiation device according to claim 10, ©Baauraietojdsed m tkmt said 
radiation head (8) is tiltably supported by said linear beaim portion (17), said 
radiation head (8) directing its radiation towards said treatment volume (12) 
from any position relative to said linear beam portion (17). 

12. Irradiation device according to any of the claims 1 to 5, <sSaairac1£©jds®d m 
tJaat said support locations (S) are situated on opposite sides of said treatment 
voliame (12), perpendicular to the direction of said rotation axis (9), and 
provide a tilting around a first tilting axis (210; 310) through said support 
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locations (S) and sedd treatment volume (12), whereby non-coplanar 
irradiation treatment is acheivable. 

13. Irradiation device according to claim 12, characterised in that said outer 
gantiy part (2) comprises a rotational connection (208; 308), enabling a tilting 
of said inner gantiy part (1) around a second tilting axis (211; 311) 
substantially perpendicular to the first tilting axis (210; 310); said second 
tilting axis (21 1; 31 1) goes substantially through said treatment volume (12). 

14. Irradiation device according to claim 12 or 13, characterised by electrical 
connections with sliding contacts between said radiation head (8) and said 
inner gantry part (1). 

15. Irradiation device according to any of the preceding claims, characterised 
by means for numerical control of movable parts in said irradiation device. 

16. Irradiation device according to any of the preceding claims, characterised 
in that said irradiation device further comprises a body supporting couch 
(10), comprising two couch support portions (20, 21), situated on each side of 
said treatment volume (12), in the direction of said rotation axis (9). 

17. Irradiation device according to claim 16, characterised in that said body 
supporting couch (10) is formed in two rigid parts (22, 23), each one attached 
to one respective of said couch support portions (20, 21), said rigid parts (22, 
23) are interconnected by material (24) with a low radiation cross section. 

18. Irradiation device according to claim 17, characterised in that said couch 
support portions (20, 21) are movable independentiy of each other. 

19. Irradiation device according to claim 18, characterised in that said couch 
support portions (20, 21) are movable in two translational directions, 
substantially perpendicular to said rotation axis (9). 
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20. Irradiation device according to any of the claims 16 to 19, chara t ris d 
in that said body-supporting couch (10) is arranged within a distance of said 
predetermined value from said rotation axis (9). 



wo 00/74779 



PCT/SEOO/01109 



3/10 




wo 00/74779 IPCT/SEOO/01109 



6/10 





wo 00/74779 



PCT/SEOO/01109 




wo 00/74779 



PCT/SEOO/01109 



9/10 



1 




2 

S S 



Fig 11 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/SE 00/01109 


A. CLASSIFICATION OF SUBJECT MATTER 








IPC7: A61N 5/01, A61B 6/04 . . . , ,^ . ^ 

AccordinR to Iniernational Patent Classification (IPC) or to both national dassificaUon and IPC 




B. FIELDS SEARCHED 


Minunum documenution searched (classification system followed by classification symbols) 

IPC7: A61N» A61B 


Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 

SE,DK,FI,NO classes as above 


Electronic daU base consulted during the international searcOi (name of data base and. where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 4741015 A (PIERRE CHARRIER), 26 April 1988 

(26.04.88), column 1, line 6 - line 60; column 2, 
line 40 - column 3, line 4, figures; abstract 


1-20 


A 


WO 8908269 Al (ANALOGIC CORPORATION). 8 Sept 
(08.09.89), figures; claims; abstract 


1989 


1-20 


A 


US 5751781 A (KEVIN J. BROWN ET AL), 12 May 
(12.05.93), figures; claims; abstract 


1998 


1-20 


1 )(j Further documents are listed in the continuation of Box C. { )(| See patent family annex. 


* Special categories of dted documents 

'A* document defining the goieral state of the art which is not considered 

to be of particular relevance 
'E' erlicr document but publiAed on or after the intemananal filing date 

*L* document which may tfirow doubts on pri ority claun(s) or whid) is 
dted to esUUidi the pufalication dale of another dtation or other 
spedal reason (as ^edfied) 

"O* document referring to an oral disdosure, use, exhibit! on or other 
means 

'P' document published jffior to the interaational filing date but later than 
the pricvity date daimed 


later document publidicd after the intcmatianal filing dale or pnority 
date and not in conflict with the implication but dted to understand 
the phndple or theory underi^ng the invention 

"X" document of particular relevance: the daimed invaition cannot be 
considered novel or cannot be conadered to involve an inventive 
step whm the document is taken alone 

*Y' document of particular rdevance: the daimed invention cannot be 
considered to invcdve an inventive step when the document is 
ccmtained with one or more other sudi documents, sudi combination 
bang obvious to a person dolled in ihe art 

document member of the same patent family 


Date of the actual completion of the international search 
4 October 2000 


Date of mailing of the international search report 

1 0 -10- tm 


Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, 8-102 42 STOCKHOLM 

FacsimUe No. + 46 8 666 02 86 


Authorized officer 

Monika Bohlin/MP 

Telephone No. + 46 8 782 25 00 



Form PCT/lSA/210 (second sheet) (July 1992) 



IP»rrERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/01109 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



CitaUon of document, with indication, where appropriate, of the rdevanl passages 



FR 2529088 Al (MECANIQUE ET CONCEPTIONS 

INDUSTRIELLES MODERNES (MCIM)), 30 December 1983 
(30.12.83), page 2, line 21 - page 4, column 16, 
figures; claims 



GB 1129653 A (ARTASHES ERVANDOVICH ATOVMIAN ET AL). 
9 October 1968 (09.10.68), page 1, 
line 24 - line 82; page 3, line 24 - line 58, 
figures; claims 



Rdevant to claim No. 



1-20 



1-20 



Form PCr/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 

01/08/00 


International application No. 

PCT/SE 00/01109 


Patent document 
dted in search report 


Publication 
dale 


Patent family 
member(s) 


Pubfication 
date 



us 4741015 A 26/04/88 NONE 



WO 


8908269 


Al 


08/09/89 


DE 


3833460 


n T 
D,T 


AO /Al /QT 








DE 


ooboOOo 


n T 
0,1 


1 C /Al /OO 










DE 


3856009 


D.T 


15/01/98 










DE 


3856010 


D,T 


08/01/98 










Ub 


ioiol m 


n T 

U, 1 


1 Q/rm/QA 

1!7/ U3/ 










EP 


03b/ 1 iZ 


A D 
A,D 


1 >i /no /OA 
14/Oo/yU 










EP 


0579032 


A,B 


1 Q / Al /Oil 










EP 


0579033 


A,B 


1Q/ni /OA 










CD 

tr 


0579034 


A,B 


1 Q/ni /QA 










EP 


0579035 


A.B 


19/01/94 










JP 


2503282 


T 


11/10/90 










JP 


2847655 


B 


20/01/99 










US 


RE34379 


E 


14/09/93 










US 


RE36099 


E 


16/02/99 










US 


4928283 


A 


22/05/90 


us 


5751781 


A 


12/05/98 


GB 


2305975 


A 


23/04/97 










GB 


9520567 


D 


00/00/00 










EP 


0814869 A 


07/01/98 










JP 


10511595 T 


10/11/98 










WO 


9713552 A 


17/04/97 



FR 2529088 Al 30/12/83 NONE 



GB 1129653 A 09/10/68 DE 1516402 B 15/01/70 

FR 1454127 A 22/12/66 



Forin PCr/lSA/210 (patent family annex) (July 1992) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) Worldlntellectual Property Organization 
Intemational Bureau 

(43) Intemational Publication Date 
14 December 2000 (14.12.2000) 




PCT 



(10) International Publication Number 

wo 00/74779 Al 



(51) Intematioaal Patent Classification^: A61N 5/01, 
A61B 6m 

(21) International Application Number: FCT/SE0Q/01I09 

(22) Intemational Filing Date: 30 May 2000 (30.05^000) 

(25) Filing Language: HTiglisTi 

(26) Publication Language: Eag^h 



(30) Priority Data: 

9902163-6 



9 June 1999 (09.06.1999) SE 



(71) Applicant (/or all designated States except US): SCAN- 
DITRON1X MEDICAL AB [SE/SE]; Stalgatan 14, S-7S4 
50 Uppsala (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (/or NAFSTADIUS, Pcder 

[SE/SE]; Palissadgrand 66. S-187 66 Taby (SE). 



(74) Agents: HEDBERG, Ake et aL; Aros Patent AB, P.O. Box 
1544, S-751 45 Uppsala (SE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utiHty model), AU, AZ, BA, BB, BG, BR, BY, CA, CH, 
Cti, CR, CU, CZ, CZ (utility model), DE, DE (utiHty 
model), DK, DK (utiHty model), DM, DZ, EE, EE (utiHty 
model), ES, FI, FX (utiHty model), GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KR (utiHty 
model), KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, MZ, NO, NZ, PL, PT. RO. RU. SD, 
SE, SG, SI, SK, SL, TJ. TM, TR, TT, TZ, UA, UG, US, 
UZ,VN, YU,ZA,ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW. MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH. CY, DE, DK, ES, FI, FR, GB, GR, IE, 
rr, LU, MC, NL, FT, SE), OAPI patent (BF, B J, CF, CG, 
GE, CM, GA, GN . GW, ML, MR, NE, SN, TO, TG) . 

[Continued on next page] 



(54) Title: STABLE ROEAIABLE RADIAHON GANTRY 



< 
IT- 




(57) Abstract: The present invention 
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Hie supporting parts of a gantry (1, 2) are 
situated substantially radiaUy with respect to 
the longitudinal axis. The gantry comprises 
an inner gantry part (1) with at least two 
supporting locations (S) to an outer gantry 
portion (2). The support locations (S) are 
situated at each side of a treatment volume 
(12). A radiation head (8), mechanically 
attached to the inner gantry part (1) and 
arranged to direct radiation to the treatment 
volume (12) is movable around the treatment 
volume (12). In preferred embodiments, the 
parts (20, 21, 22, 23) of the gantry are formed 
as rings, leaving a free space along the 
rotational axis (9). A body-sui^>orting couch 
(10) is arranged along the rotational axis 
extending through the hollow parts (20, 21, 
22, 23). The radiation head (8) is preferably 
movable in a path also perpendicular to the 
rotation axis (9). Non-coplanar treatments are 
thereby possible to obtain. The arrangements 
are suitable for applying numerical control 
of die gantry movements. The invention also 
discloses irradiation metiiods suitable for 
such devices. 
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